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Introduction

Destruction of timber constructions in sea water by marine wood
borers being well known and universal in occurrence, problems pertain-

ing to protection of timber in marine environments have engaged the

attention of scientists from very early times. It is known that certain

species of timber possess a high degree of resistance to the destructive

activity of wood borers, though none of them has absolute immunity

to their attack. Several investigators have studied the natural dura-

bility of different kinds of timber in a bid to select the right type for

marine constructions (Atwood & Johnson 1924 ; and Wangaard 1953,

in America
;

Gonggrijp 1932
;

Spoon & Loosjes 1946 ; Bavandamm
1948, 1949 ; and Roch 1955, in Europe ; Wilson 1941, and Johnson &
Moore 1950, in Australia ; Thomas 1933, in Malaya ; Edmondson 1955,

in Hawaii Islands ; Bianchi 1932 and 1934, in Indonesia ; Scott 1932,

in Burma ; and Fforde 1931, in Africa). In India some of the earliest

studies on this subject are those of Troup (1909), Messent P. Glynn

(1920), Pearson (1932) and Howard (1948). Observations of Nair

(1956) in Madras harbour and Kayamkulam backwaters (Kerala), of

Nagabhushanam (1960) in Visakhapatnam harbour and of Balasubra-

manyam & Menon (1963) in Cochin harbour are recent contributions

in this field.

The durability of timber varies considerably in different localities on

account of variations in species of borers and their abundance. Salinity

and temperature usually act as limiting factors on the activity and dis-

tribution of these pests and the rapid reaction of borers, especially ship-

worms, to even slight change in conditions, results in varying perform-

ance of a timber species in different localities. It is, therefore, neces-

sary to study the life of the same species of timber in different regions.
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The work of Nair (1956) and of Balasubramanyam & Menon (1963)

include only very few species of timber and that of Nagabhushanam

(1960) is confined to the east coast of India. The present paper gives a

preliminary report on the resistance of sixty-nine species of Indian tim-

ber to marine borers in Bombay waters.

Material and Method

Panels of sixty-nine species of timber, studied in the present work,

were received from the Forest Research Institute & Colleges, Dehra

Dun. These panels, 30 cm. x 3*8 cm. x 3*8 cm. were arranged as ' lad-

ders ', each containing 10 panels, by tying them with 5 mm. diameter

nylon rope threaded through holes bored at each end (Fig. 1). The

distance between two adjacent panels was about 7*5 cm. Seven such
' ladders ' (one of them containing 11 panels as Bombax ceiba Linn, and

Pinus roxburghii Sargent have been procured from two growing areas,

making the total number of panels 71) were firmly secured to a pair of

long slotted iron bars. The whole set was then suspended on sufficient

length of mild steel chain so that the panels were always five feet below

the extreme low tide level. The frame was properly weighted so as to

anchor it in position.

The test site —the Burmah-Shell Jetty at Trombay —provides typical

marine conditions which are influenced only by the south-west mon-
soon. Intensive borer activity and heavy settlement of foulers have

been noticed in this place, both marked by seasonal variations. The

test panels were immersed on 15th March 1967, and were removed to

the laboratory for final inspection and assessment of destruction on 16th

December 1967, after a period of nine months' continuous submergence.

No periodic examination of the panels was made during the course of

the studies. However, the panels were taken out and scraped clean of

the foulers at intervals of two months so as to allow access to borer

larvae to the timber surface. This was actually found necessary because

of the heavy settlement of barnacles, completely covering the panels and

giving them a sort of mechanical protection from borer infestation.

During final assessment in the laboratory the panels were cleaned well

and the number of borer holes was carefully counted and recorded.

(In cases where more than 300 borers could be counted, the number
has been expressed as ' numerous '). The panels were later cut open

into halves and the extent of internal destruction was roughly assessed

by visual examination.

Results

The important borers encountered during the present study are

Bankia campanellata Moll & Roch, Lyrodus pedicel latus Quatrefages,

Bankia rochi Moll and Martesia striata Linnaeus. Of these B. rochi
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and M. striata were found to settle only in very small numbers. One
specimen of Nausitora hedleyi Schepman was also collected from a panel

of Albizzia odoratissima Benth.

Data on incidence of borers on different panels, the extent of damage
caused to them expressed in percentage, localities from where the panels

were procured and the common names of timber species are given in

Table 1. The table shows that while none of the sixty-nine species

escaped attack of borers, 21 species suffered destruction below 20%,
11 of them between 21 to 50% and the remaining 27 species over 50%
destruction. Family-wise distribution of resistant species of timber is

given in Table 2.

Discussion and Summary

1. Observations on natural durability of sixty-nine species of Indian

timber, belonging to 30 families are included in this report. Even though

the duration of observation may be insufficient for a definite evaluation

of the life of many species, the studies enable elimination of non-resis-

tant varieties and screening out promising ones, worthy of consideration

for further studies. A scrutiny of Table 2 reveals that Moraceae and

Leguminosae contain some species which are highly resistant to borer

attack.

2. The durability of any untreated panel is very much influenced

by the time of the year at which it is exposed to borer-attack. In other

words, it depends upon seasonal variations in the intensity of borers

available to carry out destruction. Earlier studies have revealed that

in the present locality the peak settlement of borers and the consequent

destruction of a panel are maximum during July -August and a panel of

Mangifera indica Linnaeus, immersed during this short period alone,

suffered 58% destruction (Santhakumaran, unpublished). Hence it

is justifiable to believe that, although the duration of the experiment was

nine months starting from March, the non-durable species might have

suffered heavy destruction even within a much earlier period, that is to

say, months before the study was terminated in December. More-

over, the highly vulnerable species had only few, small, live specimens #

in the burrows showing that the early settlers had already perished when

the timber was exhausted due to overcrowding.

3. A scrutiny of the data, given in Table 1, indicates that there is no

definite correlation between the number of borer hoL s and the inter-

nal damage caused to the timber panels. For example, although the

species of Artocarpus lakoocha Roxb. (272 borers), Hopea parviflora

Bedd. (numerous) and Lannea coromandelica (Houtt.) Merr. {=Odma
wodier Roxb., numerous) have harboured large number of borers, the

destruction of timber is only about 2%, 5%, and 18% respectively. On
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Timber species

Borer entry holes on

Madlmca indka (Gmel.) Sapolaceae
{^Bassia latifolia Roxb.)

Ternmalia panicuhta Roth . Combretaceae
Artocarpus lakoocha Roxb. Moraceae

^grifohahS.)
^

(Roxb.) Harms. i=Har(i-
wickia binata Roxb.)

Pterocarpus marstipium Roxb.
Xylia xylocarpa Taub.
SteriospeiTn '

'

Lagerstroemia parviflora

Roxb.
Pterocarpus daWergioides

Roxb.
Tectona grandis Linn.f.

Holoptelea integrifoUa

Lakooch or West Bengal
Barhal
Kathal Tamil Nadu

Pits only

Pits only

Pits only

Superficial small

16. Calophvlltmi elaliim
(^CalophyHuni r,

17. Artocarpus sp

.

niidiflora R.

:

Ullar Pradesh

Bombay

iphanamixis polysta
(WaIl.)Parker(=.
rohilukaW.&A.)

arjuna (Roxb.)

Dipterocarpus turb'malus

Lagerstroemia lanceolata

Combretaceae

Diptcrocarpaccae

Euphorbiaceae

Combretaceae

slatifoiia Roxb.

^Tamil Nadu

Uttar Pradesh

Bihar

34. Mesuaferrea Linn.

Teli Gurjan Manipur

Benteak Bombay

Shisham Punjab
Axlewood Tamil Nai
Masua or Mysore

23 0 One huge
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^eniiimlia alala Heyne e

Roth. var. nepaknsi
(Haines) Fernandez

Combrelaceae

Careya arborea Roxb
Diospyros melanoxyk

Dillenia indica Linn.

DC.)

Ebenaeeae

Dilleniaccae

Bombacaceae

Leguminosae

Kumbhi

Albizzia sp.

Albizzia odoratissima Bcnth. -do-

Michelia champaca Linn . Magnoliaceae
Michelia doltsopa Bush. -do-

Ham, ex DC. (=Michelia
excelsa Blume)

Syzygium ciimini fL.) Skeels Myrtaceae

Dysoxylum malabaricum Meliaceae
Bedd.

Cynometra polyandra Roxb. Leguminosae
Castanopsls hystrix A.DC. Cupuliferae
Shorea robusta Gaerln. f . Dipterocarpaceae

White ce.

West Bengal Numer(

Madhya

Tamil Nadu

Zanthoxylum limoneUa Rutaceae
(Dennst.) Alston.

Soymida febrifuga A. Juss. Meliaceae
Mimusops sp. Sapotaceae
Ougeinia oojeinensis (Roxb.) Legumint

isis (Osbeck) -do-

Rohini

Andhra 80-0 Seven huge i

The species are arranged in the order of decreasing resistance to borers.
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the Other hand, species like Albizzia odoratissima Benth, Castanopsis

hystrix A. DC, Cynometra polyandra Roxb. and Albizzia spp. have less

than 200 borers, whereas their damage was found to be 68%, 72%,
70% and 67% respectively. In the case of A. odoratissima, 92 borers

accomplished 68% destruction. The larvae of shipworms show no

special attraction to any timber and their settlement on a timber sub-

stratum is only accidental and influenced by the fouling accumulation.

Hence it is possible that a test panel receives a large number of larvae,

but the number of successful borers and their depth of penetration

depend on the natural durability of that particular species of timber.

In many cases, like Terminalia chebula Retz. and Tectona grandis Linn. f.

only a few superficial tunnels were noticed and the holes were mere

pits indicating unsuccessful penetration resulting in low percentage

destruction compared to the number of entry holes. The number of

borer holes as a criterion for grouping the results has been used by many
workers (Purushotham & Santhakumaran 1962), but such expressions

do not offer any satisfactory means for comparative studies. Splitting

open the panel and assessing the internal damage by visual examination

are essential for this purpose. If continuation of the test is needed,

X-ray photography can be used.

4. The incidence of M. striata appears somewhat higher on panels

comparatively unmolested by shipworms (Table 3). In most of the

resistant panels, the destruction is mainly caused by large specimens of

M. striata and the shipworms are present either as numerous pits or as

a few superficial tunnels. Similar behaviour has been noticed by

Edmondson (1955). Moore (1947) noted that no timber is naturally

resistant to Martesia attack, although it may resist teredinids and crus-

tacean borers. Spoon et al. (1946) also state that Martesia is capable

of attacking hard woods.

5. Of the twenty-one species which were found to possess some

degree of resistance to borer attack, many like Kingiodendron pinnatum

(Roxb.) Harms. (=Hardwickia binata Roxb.), Steriospermum chelo-

noides DC, Borassus flabellifer Linn., Schleichera oleosa Oken. (=5.

trijuga Willd.), Artocarpus lakoocha Roxb. and Holoptelea integrifolia

Planch, are not presently used in marine constructions (Appendix 4, Jour-

nal of the Timber Dryers' and Preservers' Association of India, 7(2), 1961).

It may be mentioned in this connection that K. pinnatum {=Hardwickia

binata Roxb.) is sometimes used as a substitute for teak, in planking

for cargo barges built at Kakinada (Paul B. Zeiner & Kjeld Rasmussen

1958). It, however, cracks when cut into thin planks and in spite of

its durability, this might restrict its use in fishing vessels. Timber species

most commonly used at present for marine construction generally belong-

to the largely non-resistant varieties. The present studies indicate the

possibility of substituting these non-durable species with better timber


